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Background: Although cervical spondylosis is extremely common, only few cases with
associated syrinx have been reported. Depending on review of two large data bases, we
report this case series. In addition, we evaluated the posterior decompression as the
management option in treatment of this rare condition.
Materials and methods: Data of all cases with cervical spondylosis and canal stenosis that
sought medical advice or needed decompressive laminectomy/laminoplasty between the
years 2006 and 2015 were checked in manually. Perioperative data, together with follow up
were reviewed.
Results: Out of ﬁve cases found in the reviewed data; four cases undergone posterior
decompression (laminectomy in two cases and laminoplasty in the other). One case refused
surgery. Along mean follow up period of 6.25 months; three cases improved markedly, while
in one case no improvement occurred.
Conclusion: Cervical spondylotic myelopathy can rarely cause syringomyelia. Posterior de-
compression would be the preferable management option with clinical improvement of
most of the cases.
© 2017 Published by Elsevier Sp. z o.o. on behalf of Polish Neurological Society.
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Syringomyelia is a disease characterized by cystic tubular
cavitation of the spinal cord due to disturbance of the CSF ﬂow.
It has been often described as a common ﬁnding with Chiari I
malformation together with tonsillar herniation [1,2]. Cervical
trauma, fractures and tumors have been also described as* Corresponding author at: Department of Neurosurgery, Ernst Moritz 
http://dx.doi.org/10.1016/j.pjnns.2017.08.002
0028-3843/© 2017 Published by Elsevier Sp. z o.o. on behalf of Polish Ncommon causes of syringomyelia [1,3,4]. Although cervical
spondylotic myelopathy with canal stenosis is a common
condition, it has rarely been described to cause syringomyelia.
Most of the cases found were published in reports, which
indicates its rare incidence that needs more contribution in
literature [2,5–7].
This series is aimed to report this rare association among
the cases with cervical spondylotic myelopathy, whereArndt University, Germany.
eurological Society.
n e u r o l o g i a i n e u r o c h i r u r g i a p o l s k a 5 1 ( 2 0 1 7 ) 4 7 1 – 4 7 5472decompressive laminectomy/laminoplasty was offered as the
management option, with highlighting the pre and postoper-
ative clinical and radiological picture, depending on retro-
spective review of large databanks of two institutes.
2. Materials and methods
2.1. Clinical methods
In this series, the data banks of two neurosurgery institutions
were thoroughly reviewed. The data from all cases with
cervical spondylosis and canal stenosis that sought medical
advice or needed decompressive laminectomy/laminoplasty
between the years 2006 and 2015 were checked (Fig. 1). Manual
search through the outpatient reports, operative and discharge
letters in both institutions, in addition to records from the
patients' Catalog of the senior Egyptian Neurosurgeon (A.S)
was performed. All recorded cases have undergone MRIFig. 1 – Patients' selection methodology and results.examination (with variable magnets) of the cervical spine.
Preoperative data were reviewed (including preoperative MRI,
Clinical condition) in order to ﬁnd-out the association of the
Syrinx with cervical spondylotic myelopathy causing canal
stenosis. Cases found with that association were thoroughly
analyzed and reported with the inclusion of the clinical
condition and follow up period. Patients with low quality MRI
that couldn't show clearly the pathological ﬁndings were
excluded. The Patients with Chiari malformation, previous
trauma, fractures, tumors or infection were excluded from the
study.
The amount of non-recorded data ‘‘including MRI, clinical
condition’’ could not be obtained due to the loss of manual
records in the outpatient clinic in some instances. Five cases
where found ‘‘four males and one female’’ that had syringo-
myelia caused by the cervical stenosis without any other
cause. Syrinx was extending more than three segments in four
cases. Mean age of 61.4 and presenting symptoms of
myelopathy with variable degrees of weakness.
2.2. Surgical methods
Depending on the clinical presentation and preoperative MRI,
cases with cervical spondylotic myelopathy have undergone
either decompressive laminectomy with lateral mass ﬁxation
in cases of lost or reversed cervical lordosis; decompression
and laminoplasty, or anterior decompression and fusion in
cases with no element of posterior compression.
3. Results
Out of ﬁve cases two cases undergone decompression and
laminoplasty, and two cases under gone laminectomy (Figs. 2
and 3). One case refused surgery (Fig. 4). All cases were
complaining from myelopathy and paresis with variable
degrees (Table 1). Along the follow up period, Clinical
improvement occurred in three cases. In one case, gradual
deterioration of the motor power occurred upon three
months follow up while the syrinx remained. Syringoper-
itoneal shunt was performed in this case with no improve-
ment afterwards. Radiological improvement of the syrinx
was reported in two cases (Figs. 2 and 3). In one case, follow
up revealed the existence of the syrinx with marked clinical
improvement.
4. Discussion
Syringomyelia is classiﬁed as tubular enlargements within the
spinal cord that can originate from dilatation of the central
canal whether communicating with the fourth ventricle or not.
It can originate also as primary parenchymal cavitation not
connected to the central canal [8]. As a rare cause, cervical
spondylosis can be associated with syringomyelia. It is usually
associated mainly with Chiari malformation or trauma.
Infection, and tumor are considered also as causative factors
[3,4,8]. Although cervical spondylosis is extremely common,
only few cases with associated syrinx have been reported
[7,9–12].
Fig. 2 – Sagittal T2 cervical MRI of two patients showing preoperative cervical canal stenosis and syringomyelia (A, C) and
postoperative decompression with laminoplasty (B) and laminectomy (D) with marked reduction in the size of the syrinx.
Fig. 3 – Preoperative sagittal T2 MRI showing cord edema at the level of C3,4 (arrow head) and starting syrinx at the level of C6
(arrow) supporting the theory of (pre-syrinx) (Left). Post operative MRI (T2 sagittal) showing complete resolution of the cord
edema and the starting syrinx.
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Fig. 4 – Sagittal T2 MRI of 65 years old female showing tight
canal stenosis and syringomyelia. The patient refused
surgery with slowly progression of the quadriparesis.
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Patients with syringomyelia, exactly as those with cervical
spondylosis causing canal stenosis, have complaints and
present with ﬁndings correlated to central cord syndrome.
Disturbance in the CSF dynamics, together with chronic
compression and minor repetitive traumas lead to the
occurrence of the cystic dilation in such cases [3,4,10,11].
Many theories tried to deﬁne the cause for syringomyelia.
Al Mefty and his colleagues postulated the (myomalacia)Table 1 – Case presentation.
Case Sex Age Clinic Presentation Imaging 
1 Female 65 Cairo
Univesity
Myelopathy
Quadriparesis
grade 4
C2–C6 osteophyt
canal stenosis
and C2–C6
syringomyelia
2 Male 54 Cairo
Univesity
Myelopathy
Quadriparesis
grade 3
Urinary
incontinence
C3–C6
Canal stenosis
C4-D1
Syringomyelia
3 Male 50 Cairo
Univesity
Myelopathy
Quadriparesis
grade 3–4
C3–C6 canal
stenosis
C2–C6
Syringomyelia
4 Male 81 Greifswald
University
Medicine
Myelopathy
Quadriparesis
grade 2 left
lower limb grade 3–4
upper extremities and
right lower limb
Urinary incontinence
C4–C7
canal stenosis
C1–D2
syrinomyelia
5 Male 57 Greifswald
University
Medicine
Monoparesis
right upper limb
grade 4
Canal stenosis
C4–C7 with smal
syrinx over C6theory due to the chronic compression that is succeeded by
degeneration and cavitaiton [10,13]. The theory of subarach-
noid obstruction was adopted by Levine, who assumed that
the obstruction would create increase in the CSF pressure
above the block causing spasm in the blood vessels, therefore
dilatation below which causes disruption of the blood brain
barrier would take place, causing ultraﬁltration of crystalloids
and thus cystic dilation of the cord [4]. Goel adopted another
theory which assumed that the ﬂuid dissection in the cord
occurs along the planes of least resistance ‘‘degenerated
tissue’’, could be a protective mechanism in severe stenosis to
protect the viable nervous tissue and thus creating a
‘‘decompressive’’ space [14]. The association between the
occurrence of syringomyelia and severe arachnoiditis has
been also observed [3]. In another theory, the longstanding
static and dynamic intermittent compression of the spinal
cord, together with sloshing effect of the pulsatile CSF pressure
have been supposed as causative factors for the occurrence of
syringomyelia with cervical spondylosis [7]. One of the
explanations to declare the pathophysiology is the cascade
of events that begins with the obstruction in the CSF ﬂow
within the subarachnoid space, which subsequently affects
the CSF dynamics, at which a spinal subarachnoid block would
increase spinal subarachnoid pulse pressure above the block,
producing a pressure differential across the obstructed
segment of the sub arachnoid space. This would result in
syrinx formation and progression. In comparison to healthy
individuals, the pressure difference above and below the level
of CSF block is thought to be the major cause of Syrinx
formation [15].
In general, cervical spondylotic myelopathy can cause
severe pathological changes within the spinal cord [16]. The
theory of ‘‘presyrinx’’ is supported with one of the casesManagement Clinical
follow up
Radiological
follow up
Follow
up
es- Refused surgery
Laminectomy Improvement Improvement
of the syrinx
1 year
Laminectomy Worsening of
symptoms,
needed
syringoperitoneal
shunt with no
improvement
No improvement 6 months
Laminoplasty Improvement No improvement
of the syrinx
1 month
l
Laminoplasy Improvement Improvement 6 months
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cord edema and small ‘‘Starting syrinx’’ which was totally
resolved postoperatively (Fig. 3) [6,17].
In cases of circumferential canal stenosis, posterior
decompression would be sufﬁcient to relieve the symptoms
[18–20]. Although laminectomy can be performed without
fusion in cases of preserved or minimally affected cervical
lordosis, it may increase the incidence of progressive spinal
deformity requiring subsequent spinal stabilization in some
patients [19]. Effectiveness of laminoplasty over laminectomy
and fusion in cases with cervical spondylotic myelopathy is
still debatable [19,20]. In addition, anterior decompression and
fusion could be performed in some cases with favorable
outcome, especially when the anterior osteophyte is the main
element of compression [11]. According to our results clinical
improvement that is mostly associated with radiological
improvement regarding the size of the syrinx. However clinical
improvement can occur with out radiological reduction of the
cavitation.
This case series is aiming for representation of more cases
considering this rare condition, together with the support of
the posterior decompression as management of choice in
cases with cervical canal stenosis associated with syringomy-
elia. Failure of obtaining data from all cases with cervical
spondylotic myelopathy that sought medical advice, thus
analysis of the incidence of syrinx occurrence in these cases,
represents the main limitation of this study. To our knowl-
edge, this case series represents the ﬁrst case series that
presents cervical spondylotic myelopathy as a direct cause for
syringomyelia. However, more contribution with wide-based
search among databases is warranted.
5. Conclusion
Cervical spondylotic myelopathy can rarely cause syringomy-
elia. Posterior decompression would be the preferable man-
agement option with clinical improvement of most of the
cases.
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